Abstract-The main aim of this study was to confirm the have also conducted similar EiRT trials with human sized findings from previous pilot studies that results 
standing in an open space and standing against a wall. The trials [11] . Due to the time, resources and personnel required subjects experienced the robot approaching from various to ensure that valid and reliable results are obtained, before directions for each of these contexts in HRI trials that were both committing to a major trial it is essential to run pilot studies live and video-based. There was a high degree of agreement to test the proposed methodology and experimental setting.
between the results obtained from both the live and video based It would also be advantageous to have a methodology in trials using the same scenarios. The To overcome some of these problems in developing live approach from the front left or front right was preferred. When HRI trials, the feasibility of running initial pilot HRI trials standing in an open space a frontal approach was more using video footage rather than a full live interaction was acceptable and although a rear approach was not usually most considered. Although this methodology would certainly be preferred, it was generally acceptable to subjects if physically inferior to a live HRI session, it was hoped that it would yield more convenient.
valuable results towards the development of live trials. Kidd I. INTRODUCTION AND BACKGROUND [12] found no significant differences between subjects' ratings of personality traits for 'present' and 'remote' THIS paper presents research carried out towards the (through video) cases of an interaction with a robot head. a developmentofaCognitive Robot Companion forusein Shinozawa et al. [13] reported that comparing a robot's a domestic environment as part of the work for the recommendation behaviour with an on-screen agent's, for COGNIRON Research project [1] . Our main research is in human decision making, depended on the interaction the area of Human-Robot Interaction (HRt), in particular environment and that geometrical consistency between the with regard to socially interactive robots. An excellent interaction environment, and robots and on-screen agents overview of socially interactive robots is provdeda n Fong et was important. Paiva et al. [14] reported that children readily al. [2] . We are primarily interested in the human vrsentin empathised with synthetic (cartoon-like) characters in virtual of how robots could be useful in domestic environments; in environments displayed on video screens as they enacted particular the roles, tasks, and social behaviour that will be various scenarios. Bailenson et al. [15] found that human necessary for robots to exhibit in order to integrate into subjects reacted to virtual humans in a similar way to real normal domestic situations [3] .
humans in terms of interpersonal distances. Real life videos
In order to study human-robot relationships, we have of robots (which are more realistic than virtual or synthetic previously run HIRT trials using carefully devised test characters) are also displayed to subjects through the medium scenarios [4] [5] [6] , where human responses and opinions can Of a video screen so it is reasonable therefore to ask if videos be collected using a variety of methods. Other researchers of HRTI scenarios can elicit similar responses to real-life human-robot interaction scenarios. Video based HIRT trials
The work described in this paper was conducted within the EU Integrated have the potential advantages to: 1) reach larger numbers of The trial was performed at non-University premises as and a standard short reach lifting gripper, which was adapted comments from the participants of the previous pilot study to form a simple tray in order to fetch and carry objects as [17] indicated that the use of a converted conference room required. The The experimental trials were carried out by three that they thought the Robot House was not like a laboratory, researchers: An experiment supervisor, a robot operator and they felt they were not being tested and the perception of the a video and data equipment monitoring operator. The experimental area was more territorially neutral than a experiment supervisor introduced and explained the trial laboratory.
procedure to each subject. First, a short introduction video
In total, four different scenarios were studied in the trials was shown to the subject, which provided some background where a robot approached the subject who was located in the details of our work with robots and HIRI. and 2) above, in both live and video form and the second set These particular interactions were chosen as they were Of 21 subjects experienced trial scenarios 3) and 4). The trials typical approach situations which would be encountered in a were counterbalanced with regard to Video and Live trial
III. INDIVIDUAL SCENARIO CONDITIONS AND RESULTS

order.
The four approach trial scenarios are described in more
The individual trial scenarios are considered separately in detail here in conjunction with presenting the applicable more detail in following sections. It was not possible to allow results and analysis relevant to each scenario. Both the results subjects to be on their own with the robot during the live from the live and video based trials are provided here as well HIRT trials for ethical and safety reasons. Therefore, in order as a comparison between the two sets of results obtained.
to minimise experimenters in the room, the experiment Forty two subjects were involved in the study, including supervisor handed control of the experiment to the robot students and staff members from various disciplines at the operator for the duration of each live trial. The robot University of Hertfordshire. The age of the subjects varied operator sat on the sofa at the far end of the room, not in from 18 to 56 years and 36% were female, 64% male and 9% direct line of sight, but still visible to the subject. From post (4 subjects) were left handed or ambidextrous. trial interviews of participants of previous pilot studies [17] All trials were based on the same general situation where subjects felt re-assured by the presence of the robot operator. the robot was bringing a snack to the human subject. Each It was explained that the robot operator would only be time the robot approached from a different relative direction, setting up the robot to a given start position and that the the subject instigated the approach by speaking to the robot. robot would approach them autonomously.
All video The actual words were not important, but this was done to cameras and data logging equipment were operated and allow the subject to be prepared for the robot to actually monitored by the monitoring operator from the small move towards them. The robot operator used this as a cue to bedroom, where the door was closed, out of sight of the set the appropriate robot approach program into operation. least comfortable. Significant differences were also found Thlietalnvvdtesujcatalygistheiig room wall and asking the robot to approach (see Fig. 3 .24) and front right (x = 4.24) approach Paired samples t-tests revealed no significant differences directions as more comfortable than the rear approaches (rear between subject comfort ratings for the different robot left x = 3.38; rear right x = 3.62) and the frontal direct (x approach directions, for the live and video conditions. 3.43) approach. Significant differences were uncovered for Significant correlations were revealed between the live and subject comfort ratings for the video approach directions video conditions for each of the approach directions (front with a similar pattern as for the live approach directions (X2 left, p = .014; front direct, p = .002; front right, p =.001; rear (4) = 29.41, p < .001). Subjects rated the front right (x left, p < .001; rear right, p < .001; rear central, p < .001).
4.30) and front left (x = 4.20) approaches as the most This indicates that subjects rated their comfort levels similarly comfortable, and the rear (rear left x = 3.15; rear right x for each of the different robot approaches for the live and 3.25) approaches as the least comfortable.
video conditions. With regard to robot task efficiency, no significant
The non-parametric Friedman analysis of variance of mean differences were found between subject ratings of the live ranks uncovered significant differences between subject versus video conditions, as a result of the paired samples t-comfort ratings for the different approach directions, for the tests. Significant correlations were uncovered between the live condition (X2 (5) = 72.36, p < .001). Subjects clearly felt live and video conditions for all the approach directions the least comfortable with the rear central approach direction (front left, p = .003; frontal approach, p < .001; front right, p (x = 1.86), and were the most comfortable with the front left .002; rear left, p = .001; rear right, p .002). This (x = 4.24) and front right (x = 4.38) approaches. The same indicates that subject ratings for the robot task efficiency pattern of findings emerged for the video condition (X2 (5) were significantly related for both the live and video 48.79, p < .001), with subjects rating the rear central conditions. approach as the least comfortable (x = 2.14), and the front Results of the Friedman test were non-significant for both left (x = 4.14) and front right (x 4.29) approaches as the the live and video conditions for subject ratings of task most comfortable.
efficiency, indicating that subjects did not display overall preferences for a more or less efficient robot approach direction in both the live and video interactions. live trial involved the subject standing in the middle of the approaches were rated as the most efficient. Significant living room and asking the robot to approach (see Fig. 5 ) differences in the mean rankings were also revealed for the while the video based trial was shown to the subject while video condition (X2 (5) efficiency. This is in contrast to the.otherscenarioscenari, limitations of using video footage for HRI studies, and we eTi are by no means suggesting that they should be a replacement but a possible reason could be due to the fact that the subject folieHR stds.Icabexptdththemr was standing and would have been taller than the robot, threfr no fidn th roo iniidtn in an way This interaction between a robot and a subject in a trial, the less is~~~~~~~~~ĩncotatt.h etdcniin,weetesbet suitable video trials will be, due to an increased importance of were shorter than the robot, and it would be harder to escape aset febdmn,dnaisadcnignyo the~~~~~siutin thrfr.edn oesbet ort h interaction (see Woods et al. [17] for further discussion of diec frona aproc as agrssv an inasv int their these issues 
